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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all pnor versions, and listings, of claims in the application: 
Listing of Claims: 

Claim I (currently amended): An electron beam irradiation apparatus e h m eteri retf -by 
comprising: 

a rotary driving unit for rotational ly driving an object to be rotated; 

a shield container for rotatably accommodating the object; and 
an electron beam irradiation unit provided in said shield container so that the surface of the object is 
irradiated with electron beams from an irradiation window thereof, 

wherein the surface of the object is irradiated with the electron beams during its rotation 
from said irradiation window of said electron beam irradiation unit. 

Claim 2 (original): An electron beam irradiation apparatus according to claim I, wherein 
said electron beam irradiation unit emits the electron beams under a low acceleration voltage. 

Claim 3 (currently amended): An electron beam irradiation apparatus according to claim I 
fn=-3, wherein the acceleration voltage of said electron beam irradiation unit is 20 kV through 100 
kV. 

Claim 4 (currently amended): An electron beam irradiation apparatus according to iwy-one 
ef-eto+mfr- cl aim HI h^^>-?> , wherein an interior of said shield container is set iti an atmosphere of 
an inert gas, and 

said shield container is provided with a gas introduction port and a gas discharge port from 
which the inert gas Hows in the vicinity of said irradiation window. 

Claim 5 (original): An electron beam irradiation apparatus according to claim 4, wherein a 
temperature sensor is provided in the vicinity of said irradiation window, and 

{ W:\02 1 57VC02fii79wHa.(K>3S4830.DOC in@iEIffi«!EII0ISailllffil3ni J 



PAGE 14/30 1 RCVDAT 8/22/2005 5:24:51 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/24 * DNIS:7469195 * CSID:212 753 6237 ' DURATION (nifrss):10-14 



08/22/2005 17:28 FAX 212 753 6237 



DARBY & DARBY PC 



©015 



Application No.: Not Yet Assigned 5 Docket No.; 02 1 57/0202679- US0 

a flow rale uf the inert gas is adjusted based on a temperature measured by said temperature 



sensor. 



Claim 6 (currently amended): An electron beam irradiation apparatus according to a ny on e 
of claims claim I -tftfOHgh-g. wherein an oxygen concentration meter for measuring an oxygen 
concentration within said shield container: is provided. 

Claim 7 (currently amended): An electron beam irradiation apparatus according to afty+me 
of ctoimft-eUrim 1 wherein a vacuumizing device for depressurizing the interior of said 

shield container is provided. 

Claim 8 (currently amended): An electron beam irradiation apparatus according to any one 
of claims clnim 1 through--?-, wherein the object has a disc shape, and 

an area extending in at least one radial direction of the surface of the object is irradiated with 
the electron beams. 

Claim 9 (currently amended): An electron beam irradiation apparatus according to afly-ene 
prdtiHW claim J 4h*>«£IvS, wherein the object has a disc shape, 

said electron beam irradiation unit includes a plurality of electron beam irradiation tubes, 

and 

each of said electron beam irradiation lubes irradiates each of a plurality of areas on the 
surface with the electron beams. 

Claim 10 (currently amended): An electron beam irradiation apparatus according to a»y~ane 
dHrittkw claim 1 (tomgN-S, wherein a shutter member is disposed between said irradiation window 
and the surface of the object, and 

a shutter driving mechanism moves said shutter member between an opening position of 
permitting transmission of the electron beams emitted from said irradiation window and a closing 
position of blocking the electron beams, thus controlling switchover of the irradiation and non- 
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irradiation of Ihc electron beams upon the surface of the object. 

Claim 1 1 (original): An electron beam irradiation apparatus according to claim 10, wherein 
the switchover is conducted so thai a quantity of emission of the electron beams is set large when 
said shutter member is in the opening position and set. small when said shutter member is in the 
closing position. 

Claim 12 (currently amended): An electron beam irradiation apparatus according to any-one 
ef-etaifftf claim J lhrough -44, wherein said shield container is opcnnble and durable and is 
composed of a metallic material, and has a shielding structure for shielding the electron beams 
emitted from said irradiation window. 

Claim 13 (currently amended): An electron beam irradiation method charac -teriged-by 
e om pri s i n g the step -; of: 

roiaiionally driving an object to be rotated accommodated in a shield container that can be 
air-tightly closed; and 

irradiating the surface of said on-rotating object with the electron beams from an irradiation 
window of an electron beam irradiation unit. 

Claim 14 (original): An electron beam irradiation method according to claim 13, wherein 
said electron beams irradiation unit cm?ts the electron beams of which an acceleration voltage is 20 
kV through 100 kV. 

Claim 15 (currently amended): An electron beam irradiation method according to claim 13 
jjiillLOX comprisin g the stcos of d cpressiirigii^wbe^ an interior of said shield containers 
4*ffe$*H-ri*ed and ^thereafter repl^^4--w+te rcnlaeim z i n the inter ior an inert gas atmosphere by 
introducing an inert gas. 

Claim 16 (currently amended): An electron beam irradiation method according to claim 15, 
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fmth^. comprising the step of contn-jlingwh^tt^ a flow rate of the inert gas *H*Hite>Hed while 
measuring an oxygen concentration within said shield container. 

Claim 1 7 (currently amended). An electron beam irradiation method according to claim 15 
<:NrM* % fu rther compri si ng Lh e s tep of Mowi ng whgren-n the inert gas is-Bewed through the vicinity of 
said irradiation window toward a gas discharge pott from a gas introduction port, thereby cooling 
off the vicinity of said irradiation window, 

Claim i 8 (currently amended): An electron beam irradiation method according to claim 17, 
further comprising Jjie step of a^y^&.whe*&w a flow rate of the inert gas *r-tfdj«fc4ed based on a 
temperature measured by ;i temperature sensor provided in the vicinity of said irradiation window, 
thereby controlling a cooling temperature. 

Claim 19 (currently amended): An electron beam irradiation method according to ray-em! 
ej^dtH-mg glajm.l3-t hrot i g h-4^. wherein the object has a disc shape, and fu rther com p rising the st ep 
gfjaatiigLing on .the surface an area, extending in at least, one radial direction, on the surface is 
+m*diated with the electron beams. 

Claim 20 (currently amended): An electron beam irradiation method according to aoy-ene 
etams cJh^l34+>^Hgh-4-M, wherein the object has the disc shape, and furth er comprising th e step 
yQD^dion the e lectron beams with a plurality of electron 

beam irradiation lubes of said electron beam irradiation unU4fffldiateHweh-<^ a plura l ity oF-areas 

Claim 21 (currently amended):An electron beam irradiation method according to »n-y~o»* 
eta+m* dainx.lS^ffHig h 20, - wh erem furr hcr compri sing the step of moving a shutter member 
disposed between said irradiation window and the surface of the object Amoved between an 
opening position of permitting transmission of the electron beams emitted from said irradiation 
window and a closing position of blocking the electron beams, thus controlling switchover of the 
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irradiation and non-irradiation of the electron beams upon the surface of the object. 

CJaim 22 (original): An electron beam irradiation method according to claim 21, wherein 
the switchover is conducted so that a quantity of emission of (he electron beams is set large when 
said shutter member is in ihc opening position and set small when said shutter member is in the 
closing position. 

Claim 23 (currently amended}: An electron beam irradiation apparatus eJwaeterized-by 
comprising: 

a rotary driving un; t for rotational] y drsvi ng an object to be rotated: ' 
a shield container for rotatably accommodating the object: 

an electron beam irradiation unit provided in said shield container so that the surface of the object is 
irradiated with electron beams from an irradiation window thereof; 

a shutter member disposed between said irradiation window and the surface of the object and 

movable between an opening position of permitting transmission of the electron beams emitted from 

said irradiation window and a closing position of blocking the electron beams; and 

a shutter driving mechanism for moving said shutter member so as to effect switehovcr to the 

irradiation and non- irradiation of the electron beams during a rotation of the object. 

wherein the object has a disc shape, and an area, extending in a radial direction, on the surface is 

irradiated with the electron beams from said irradiation window. 

Claim 24 (original): An electron beam irradiation apparatus according to claim 23, wherein 
said electron beam irradiation unit includes a plurality of electron beam irradiation tubes disposed in 
the radial direction on the surface. 

Claim 25 (original): An electron beam irradiation apparatus according to claim 24, wherein 
said plurality of electron beam irradiation tubes are so arranged as to substantially uniforms a 
distribution of irradiation beam intensities of the electron beams in the radial direction. 
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Claim 26 (original): An electron beam irradiation apparatus according to claim 25. wherein 
a period of electron beam irradiation lime is controlled corresponding to a radial position of the 
object so as to substantially equalize an integrated irradiation dose of the electron beam irradiation 
in the radial direction. 

Claim 27 (currently amended): An electron beam irradiation apparatus according to claim 
25h»f-26, wherein said shutter member is constructed to start, when opened, opening in an outer 
peripheral position and to gradually open toward an inner peripheral position on the surface of the 
object. 

Claim 28 (currently amended): An electron beam irradiation apparatus according to wiy-em 
fttakftHmg]^^ wherein an aperture is formed extending in the radial direction, 

the switchover to the irradiation and the non-irradiation of the electron beams is performed 
by opening and closing said aperture through a movement of said shutter member, and 

the electron beam irradiation Lime is controlled corresponding to the radial position of the 
object, depending on a relative position between said shutter member and .said aperture and on a 
moving speed of said shutter member. 

Claim 29 (original): An electron beam irradiation apparatus according to claim 24, wherein 
said plurality of electron beam irradiation tubes are arranged to obtain such a distribution that an 
irradiation beam intensity of the electron beams is high on the outer peripheral side but low on the 
inner peripheral side in the radial direction. 

Claim 30 (original): An electron beam irradiation apparatus according to claim 29, wherein 
said shutter member is constructed to open and close at a comparatively higher speed than a rotating 
speed of the object. 

Claim 31 (currently amended): An electron beam irradiation apparatus according to an-y-one 
of^rtoiw* dajni ;MtM=w^v-2^ r 49--and 30, wherein an aperture is formed extending in the radial 
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direction, and 

the switchover to the irradiation and the non-irradiation of the electron beams is performed 
by opening and closing said aperture through a movement of said shutter member. 

Claim 32 (currently amended): Ail electron beam irradiation method ehaw-4eFtz«d-% 
comprisin g the step s o f: 

MtepH»f roiulionally driving an object to be rotated accommodated in a shield coniainer that 
can be air-tightly closed; 

a-fl tep of irradiating the surface of .said on-roiafing object with the electron beams from an 
irradiation window by moving a shutter member provided between the surface of The object and said 
irradiation window of an electron beam irradiation unit; and 

rt«atep"+>f stopping the irradiation of the electron beams by blocking the electron beams in a 
way that moves said shutter member after the irradiation of the electron beams for a predetermined 
period of time. 

Claim 33 (original): An electron beam irradiation method according ro claim 32, wherein 
said electron beams irradiation unit has an acceleration voltage ranging from 20 kV to 100 kV. 

Claim 34 (currently amended); An electron beam irradiation method according to claim 32 
wl^fem Jim ljciLComp risitig the ste ps of depr essuri s ing an interior of said shield container is 
depi^wkwd and *Hhci*eafier feptaeed-^wh replac ing in the interior an inert gas atmosphere by 
introducing an inert gas. 

Claim 35 (currently amended): An electron beam irradiation method according to claim 34, 
*^*j*wi further comp rising the s t e p oj flowing jhe inert gas io flow ed through the vicinity of said 
irradiation window toward a gas discharge port from a gas introduction port, thereby cooling off the 
vicinity of said irradiation window. 

Claim 36 (currently amended): An electron beam irradiation method according io any o ne 
IW:\02i57\fl2f)2679u^^ ) 
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oMttHH* claim 32 tiwugli-3-5 T wherein (he object has a disc shape, and further com p rising th e step 
o f irradiating w ith the e lectron beams from s aid irradiation window an area, extending in a radial 
direction, on the surfaced* jt*^ 

Claim 37 (original): An electron beam irradiation method according to claim 36, wherein 
the irradiation of the electron beams is effected by a plurality of electron beam irradiation tubes, 
serving as said electron beam irradiation unit, arranged in the radial direction of the surface. 

Claim 38 (currently amended): An electron beam irradiation method according to claim 37, 
wherei* further co mprising the steps of ar ranging said plurality of electron beam irradiation tubes 
ttHHgfHWi mgpd as to substantially unitbrrnizc a distribution of irradiation beam intensities of the 
electron beams in the radial direction, and 

co ntrolling a period or electron beam irradiation lime +s-e^rrtfolted corresponding to a radial 
position of the object so as to substantially unilbrmizc a distribution of an integrated irradiation dose 
of the electron beam irradiation in the radial direction. 

Claim 39 (original): An electron beam irradiation method according to claim 38, wherein 
said shutter member starts opening in an outer peripheral position and gradually opens toward an 
inner peripheral position on the surface of the object, thereby controlling the electron beam 
irradiation time. 

Claim 40 (currently amended): An electron beam irradiation method according to claim 37, 
wlierem further co mprising the step of arranging said plurality of electron beam irradiation tubes are 
^ranged to obtain .such a distribution that an irradiation beam intensity of the electron beams is high 
on the outer peripheral side but low on die inner peripheral side in the radial direction. 

Claim 41 (currently amended): An electron beam irradiation method according to claim 40, 
whereto further co mp rising the steps o f ope ning and closing said shutter member is-ops ned an d 
elmetl at a comparatively higher speed Mum a rotating speed of the object. 

( W;\02i57\0202670tis0xOO384830.DOC IllillllSlS^Iffl^iir^^lEfflM ) 



PAGE 21/30 1 RCVD AT 8/22/2005 5:24:51 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-5/24* DN1S:74691K K CSID:212 753 6237 * DURATION (mm-ss):10-14 



08/23/2005 17:31 FAX 212 753 6237 



DARBY & DARBY PC 



0022 



Application No,: Not Yci Assigned 



12 



Docket No.: 02 J57/O202679-US0 



Claim 42 (currently amended): An apparatus for manufacturing a disc-shaped object, 



-1-2 and-^l ai mx S^ ^wwgh-^, 

wh erein at least, on e ofe^mHMef4y^i4iv4to a resin layer and/or a surface layer formed on the 
object serving as a disc-shaped object is cured by the irradiation of the electron beams. 

Claim 43 (currently amended): A method of manufacturing a disc-shaped object, involving 



c-fatf flCtQriKfcTid i r Hhal further com prising the step s o f forming at least one of a resin layer andA>r a 
surface layer formed on the object serving as a disc-shaped object ; and cur'mn the laver to cure d by 
the irradiation of the electron beams. 

« 

Claim 44 (original): An apparatus for manufacturing a disc-shaped object, characterized by 
comprising: 

an air-tightly closable chamber including: an electron beam irradiation apparatus having a 
first rotational unit provided in an opeoable/closable shield container and accommodating a disc- 
shaped object, and an electron beam irradiation unit irradiating the surface of the disc-shaped object 
with electron beams front its irradiation window; and an exchange chamber having a second 
rotational unit capable of accommodating the disc-shaped object and air-tightly closable and 
opcnuble/closabie independently of said shield container; and 

a rotary unit for exchanging said first rotational unit in said shield container and said second 
rotational unit in said exchange chamber with each other by rotating said first rotational unit and 
said second rotational unit. 

Claim 45 (original): An apparatus for manufacturing a disc-shaped object, characterized by 
comprising: 

(W:\02 1 57\0202679iKO\003S4830.TX)C: JUlBI^^WiS^ffllimaffiR ) 
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an air-tightly elosablc chamber including: an electron beam irradiation apparatus having a 
first rotational unit provided in an openable/ciosable shield container and accommodating and 
^nationally driving a disc-shaped object, and an electron beam irradiation unit irradiating the 
surface of said on- rotating disc-shaped object with electron beams from Us irradiation window; and 
an exchange chamber having a second rotational unit capable of accommodating the disc-shaped 
object and air-tightly closable and openable/closablc independently of said shield container; and 

a rotary una for exchanging said first rotational unit in said shield container and said second 
rotational unit in said exchange chamber with each other by rotating said first rotational unit and 
said second rotational unit. 

Claim 46 (currently amended): An apparatus for manufacturing a disc-shaped object 
according to claim 44 ^ wherein said electron beam irradiation unit emits the electron beams of 
which an acceleration voltage is 20 k V through 100 kV. 

Claim 47 (currently amended): An apparatus for manufacturing a disc-shaped object 
according to claim 44, 4^of-4& wherein the surface of the disc-shaped object moving into said 
shield container by rotating said second rotational unit in said exchange chamber, is irradiated with 
the electron beams emitted from said electron beam irradiation unit, and 

said first rotational unit, accommodating the disc-shaped object after being irradiated with the 
electron beams, in said shield container is rotated and thus transferred into said exchange chamber. 

Claim 48 (currently amended); An apparatus for manufacturing a disc-shaped object 
according to H^tH^t^kmm claim 44 thrm^v4-?, wherein said shield container includes a fixed 
unit forming a first air-lightly closed space in cooperation with said first or second rotational unit 
and provided with said electron beam irradiation unit. 

said exchange chamber includes a third rotational unii forming a second air-tightly closed space in 
cooperation witlhs&d second or first rotational unit and capable of attaching and detaching the disc- 
shaped object, 

in a state where said chamber is air-tightly closed, said first rotational unit moves to and 
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from said fixed unit, and said second rotational unit moves to and from said third rotational unit, 
thereby exchanging the disc-shaped object:, 

said third lotalional unit opens the second air-tightly closed space and rotates while holding 
the disc-shaped object, thereby ejecting the post-irradiation disc-shaped object, and 

a different fourth rotational unit rotates toward said second rotational unit and exchanges the 
prc-irradiation disc shaped object in a way that supplies die disc-shaped object to said second 
rotational unit. 

Claim 49 (original); An apparatus for manufacturing a disc-shaped object according to 
claim 48, wherein said electron beam Irradiation unit irradiates the electron beams within said first 
air-tightly closed space during the exchange of the disc-shaped object by said third and fourth 
rotational units. 

Claim 50 i currently amended): An apparatus for manufacturing a disc-shaped object 
according to ta^R^ f claim s dsunL44* ihmugh -49 t wherein a shutter member disposed between 
said irradiation window of said electron beam irradiation unit and the surface of the disc-shaped 
object and is moved by a shutter driving mechanism between an opening position of permitting 
transmission of the electron beams emitted 'from said irradiation window and a closing position of 
blocking the electron beams, thereby controlling switchover to the irradiation and non-irradiation of 
the electron beams upon the surface of the disc-shaped object. 

Claim 51 (currently amended): An apparatus for manufacturing a disc -shaped object 
according to f>fty-ofH^>ji^am>s claim wherein an interior of said exchange chamber 

is depressurized and is thereafter replaced with an inert gas atmosphere. 

Claim 52 (currently amended}: An apparatus for manufacturing a disc-shaped object 
according to mvy-or^^t^4rt«^ diLim^44-4) m>tigh S j% wherein the inert gas flows in the vicinity of 
said irradiation window, thereby cooling off said irradiation window. 
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Claim 53 (cuircntly amended): An apparatus for manufacturing a disc-shaped object 
according to my one eP*4nras claim 44 4tomgh-$2, wherein said shield container is composed of a 
metallic material, and 

a shielding portion for shielding the electron beams is provided at an abutting portion 
between said first rotational unit and said fixed unit. 

Claim 54 (original): A method of manufacturing a disc-shaped object-r-eharflcterized-by 
com pri si n g die ste ps of : 

<HtfefK»tHrradiatin}! the surface of a disc-shaped object accommodated in a rotational unit within an 
air-tightly closed space with electron beams of which an acceleration voltage is 20 kV through J 00 
kV; and 

iWtep^opening the air-tightly closed space, rotating said rotational unit and, in linkage with this 
operation, rotating a different rotational unit accommodating another disc-shaped object, thereby 
exchanging tht: post-irradiation disc-shaped object with the pre-irradiation disc-shaped object. 

Claim 55 (currently amended): A method of manufacturing a disc-shaped object, 
^^^'k^4-W compfisiq gibc steps o f: 

a-step-o^irntdiatin^. the surface of an on-rotating disc-shaped object while rotationally driving the 
disc-shaped object accommodated in a rotational unit within an air-tightly closed space with 
electron beams of which an acceleration voltage is 20 kV through 100 k V; and 
JHitep^opening the air-tightly closed space, rotating said rotational unit and, in linkage with this 
operation, rotating a different rotational unit accommodating another disc-shaped object, thereby 
exchanging the post -irradiation disc-shaped object with the pre-irradiation disc-shaped object, 

Claim 56 (currently amended): A method of manufacturing a disc-shaped object according 
to claim 54wsM^f, further comprising a step of forming at lea st on e of a resin layer and/w a surface 
layer on the pre-irradiation disc-shaped object, 

wherein aUcast o^LOphe resin, layer andAw the surface layer is cured by the irradiation of the 
electron beams. 
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Claim 57 {new): An electron hcaui irradiation apparatus according to claim 13, wherein an 
aperture is formed extending in rhc radial direction, and 

the switchover to the irradiation and the non-imidiaiion of the electron beams is performed 
by opening and closing said aperture through a movement of said shutter member. 

Claim 58 (new): An electron beam irradiation apparatus according to claim 23, wherein an 
aperture is formed extending in the radial direction, and 

the switchover to the irradiation and the non-irradiation of the electron beams is performed 
by opening and closing said aperture through a movement of said shutter member. 

Claim 59 tnew): An apparatus for manufacturing a disc-shaped object, comprising an 

electron beam irradiation apparatus according to claim 23, 

wherein at least one of a resin layer and a surface layer formed on the object serving as a 

disc-shaped object is cured by the irradiation of the electron beams- 
Claim 60 (new): A method of manufacturing a disc-shaped object, involving the use an 

electron beam irradiation method according to claim 32, 

furt her comprising die steps of forming at least one of a resin layer and a surface layer on the 

object .serving as a disc-shaped object; and curing by the irradiation of the electron beams. 

Claim 61 (new); An apparatus for manufacturing a disc-shaped object according to claim 45, 
wherein said election heam irradiation unit emits the electron beams of which an acceleration 
voltage is 20 kV through 100 kV. 

Claim 62 (new): An apparatus for manufacturing a disc-shaped object according to claim 45, 
wherein the surface of the disc-shaped object moving into said shield container by rotating said 
second rotational unit in said exchange chamber, is irradiated with the electron beams emitted from 
said electron beam irradiation unit, and 
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said first rotational uniu accommodating !hc disc-shaped object after being irradiated with the 
electron beams, in said shield container is rotated and thus transferred into said exchange chamber 

Claim 63 (new): An apparatus Tor manufacturing a disc-shaped object according to claim 45, 
wherein said shield container includes a fixed unit forming a first air-tightly closed space in 
cooperation wilh s>iid first or second rotational unit and provided with said electron beam irradiation 
unit, 

said exchange chamber includes a third rotational unit forming a second air-lightly closed 
space in cooperation with said second or first rotational unit and capable of attaching and detaching 
the disc -shaped object, 

in a state where said chamber is air-tightly closed, said first rotational unit moves to and 
from said fixed unit, and said second rotational unit moves to and from said third rotational unit, 
thereby exchanging the disc-shaped object, 

said third rotational unit opens the second air-lightly closed space and rotates while holding 
the disc-shaped object, thereby ejecting the post-irradiation disc-shaped object, and 

a different fourth rotational unif rotates toward said second rotational unit and exchanges the 
pre-irradiation disc shaped object in a way that supplies the disc-shaped object to said second 
rotational unit. 

Claim 64 (new): An apparatus for manufacturing a disc-shaped object according to claim 45, 
wherein a shutter member disposed between said irradiation window of said electron beam 
irradiation unit and the surface of the disc-shaped object and is moved by a shutter driving 
mechanism between an opening position of permitting transmission of the electron beams emitted 
from said irradiation window and a closing position of blocking the electron beams, thereby 
controlling switchover to the irradiation and non-irradiation of the electron beams upon the surface 
of the disc-shaped object. 

Claim 65 (nc:vv): An apparatus for manufacturing a disc-shaped object according to claim 45. 
wherein an interior of said exchange chamber is depressurized and is thereafter replaced with an 
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inert gas urmosphi-.rc. 

Claim 66 (new): An apparatus for manufacturing a disc-shaped object according to claim <I5, 
wherein the inert gas flows in the vicinity of said irradiation window, thereby cooling off said 
irradiation window. 

Claim 67 (new); An apparatus for manufacturing a disc-shaped object according to claim 45, 
wherein said shield container is composed of a metallic material, and 

a shielding portion for shielding the electron beams is provided at an abutting portion 
between said firs! rotational unit and said fixed unit. 

Claim 68 (new): A method of manufacturing a disc-shaped object according to claim 55, 
further comprising a step of forming at least one of a resin layer and a surface layer on the pre* 
irradiation disc-shaped object, 

wherein at least one of the resin layer and the surface layer is cured by the irradiation of the electron 
beams. 
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